In this paper we introduce a new class of functions called π-quasi irresolute functions. The notion of π-quasi graphs are introduced and the relationship between π-quasi irresolute functions and π-quasi closed graphs is analysed.
Introduction
In 1970, Levine [1] intiated the study of g-closed sets.Over the years this notion has been studied extensively by many topologists. Zaitsev [15] introduced the concept of π-closed sets and defined a class of topological spaces called quasi normal spaces. J.Dontchev and T.Noiri [5] introduced the class of πg-closed sets and obtained a new characterization of quasi-normal spaces. Recently, new classes of functions called regular set-connected [4] have been introduced and investigated. Ekici [6] ]extended the concept of regular set-connected functions to almost clopen functions.Saeid Jafari and Noiri [12] introduced α-quasi-irresolute functions and studied the relationships between α-quasiirresolute functions and graphs.
In this paper we introduce a new class of functions called π-quasi irresolute functions and its fundamental properties are explored.We introduce π-quasi-closed graphs and study the relationships between π-quasi irresolute functions and π-quasi-closed graphs.
is denoted by πO(X). The π-interior of A is the union of all π-open sets of X contained in A and it is denoted by π-int(A).The complement of a π-open set is called π-closed A subset A is said to be semi-open [10] if A⊂ cl(int(A)).A point x is said to be θ-semi cluster point if a subset A of X is such that cl(U)∩ A =φ for every U ∈ SO(X,x). The set of all θ-semi cluster points of A is called a θ-semi closure of a set and it is denoted by θ-s-cl(A). A subset A is called θ-semi closed [8] if A = θ-scl(A). The complement of a θ-semi closed set is called θ-semi open.The union of all α-open sets contained in S is called the α-interior of S and is denoted by α-int(S). We set α(X,
We recall the following definitions, which are useful in the sequel. 
( 3 ) ⇔( 4 ) : is obvious.
( 4 ) ⇒( 5 ) : This follows from our assumption and the fact that any θ-semi open set is a union of regular closed sets.
is similar as ( 4 ) ⇔( 6 ) . Proof. Let F ∈ RC (Y). Then by theorem 3. 2. Weakly Hausdorff [13] if each element of X is an intersection of regular closed sets.
Theorem 3.9. π-quasi irresolute injection and Y is S-Urysohn, then X is π-Hausdorff.
By the injectivity of f, it follows that f(x) = f(y) for any distinct points x and y in X. Since Y is S-Urysohn, there exist V ∈ SO ( Y, f(x) ) and W ∈ SO (Y, f(y)) such that cl (V) ∩ cl (W) = φ . Since f is a π-quasi irresolute function, there exist π-open sets U and G in X containing x and y respectively, such that f (U) ⊂ cl (V) and f (G) ⊂ cl ( W)and we have U ∩ G = φ . Hence X is π-Hausdorff. Then O is open in X.
O is an open set and O ∩ E = φ . Therefore x / ∈ cl ( E ) . E is closed in X.
Theorem 3.12. Let f : X →Y be a function and g : X →X× Y the graph function of f defined by g(x) = ( x, f(x) ) for every x ∈ X. If g is π-quasi irresolute , then f is π-quasi irresolute .
Proof. Let F ∈ RC(Y), then X× F = X × cl (int(F)) = cl ( int(X) ×cl( int(F)) = cl ( int ( X×F)). Therefore X×F ∈RC ( X×Y). It follows from theorem 3. Theorem 3.14. Let f : X →Y and g : X → Y be functions. Then the following hold :
1. If f is π-irresolute and g is π-quasi irresolute then g • f : X → Z is π-quasi irresolute.
2. If f is π-quasi irresolute and g is θ-irresolute, then g • f : X → Z is π-quasi irresolute.
Proof. 1) Let x ∈ V and W be a semi-open set in Z containing (g•f )(x). since g is π-quasi irresolute, there exist a π-open set V in Y containing f(x) such that g(V) ⊂cl(W). Since f is π-irresolute, there exist π-open set U in X such that f(U) ⊂ V. This shows that (g•f )(U) ⊂ cl (W). Therefore g• f is π-quasi irresolute.
2) Let x ∈ X and W be a semi-open set in Z containing g•f (x). Since g is θ-irresolute, there exist V ∈ SO ( Y, f(x)) such that g ( cl(V)) ⊂ cl(W). Since f is π-quasi irresolute there exist a π-open set U(X,x) such that f(U) ⊂ cl(V). Therefore, we have (g•f )(U) ⊂ cl (W) . This shows that (g•f ) is π-quasi irresolute.
Theorem 3.15. If f: X →Y is a π-open surjective function and g : Y → Z is a function such that g • f : X →Z is π-quasi irresolute , then g is π-quasi irresolute.
Proof. Suppose that x and y are in X and Y respectively such that f(x) = y. Let W be a semi-open set in Z containing g•f (x) . Then there exist U ∈πO(X, x) such that g(f(U)) ⊂cl(W). Since f is π-open , then f(U) ∈ πO(Y,y) such that g(f(U)) ⊂ cl(W). This implies that g is π-quasi irresolute.
is If f → :X Y
